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SUMMARY 
We conducted an assessment of Cold Stream, a tributary to the Kennebec River, in 2004 
to quantify the stream's value as fishery habitat, to determine the stream's physical condition and 
to determine fish species composition and abundance. Brook trout (Salvelinus fontinalis) are 
relatively abundant and their growth is comparable to that of other western Maine coldwater 
streams. Some brook trout migrate from the Kennebec River into Cold Stream to spawn. 
Neither landlocked salmon (Sa/mo salar) nor smallmouth bass (Micropterus dolomieui) were 
collected in Cold Stream despite their presence in the Kennebec River. We recommend more 
restrictive brook trout regulations on the lower part of the stream to protect spawners. 
INTRODUCTION 
A survey of Cold Stream was conducted by fishery biologists from the Strong, Greenville, 
Sidney, and Bangor offices, as well as by several members of the Somerset Chapter of Trout 
Unlimited, during the summer of 2004. This survey was conducted to quantify brook trout 
habitat, to document habitat conditions, and to recommend regulations appropriate to protect the 
wild brook trout fishery. Interest in this stream survey resulted from a concern that the brook 
trout were being over-harvested and by the threat of illegally-introduced smallmouth bass present 
downstream in the Kennebec River. 
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DESCRIPTION OF THE DRAINAGE 
General 
Cold Stream, located in Somerset County, originates at Cold Stream Pond and flows 
southward to the Kennebec River (Figure 1). The stream is 18.8 miles long and has a drainage 
area of 46.8 square miles at its mouth. River sinuosity (the ratio of channel length to valley 
length) is 1.6. The river drops in elevation from 1,625 feet at Cold Stream Pond to 615 at the 
Kennebec River, for a total of 1,010 feet (72 feet per mile) and an average slope of 1.37%. The 
stream lies within the townships of Johnson Mountain and West Forks. 
The watershed is steep, hilly, and forested primarily with spruce-fir and mixed 
hardwoods. The stream is unusual for Maine in that much of it is confined in steep valleys. Two 
named tributary streams total 9.5 miles in length (Table 1). In addition, there are approximately 
12 smaller, unnamed tributaries. None of the tributaries has been surveyed. 
There are a total of 13 ponds within the drainage, most located near the headwaters. Cold 
Stream Pond, the largest, is 205 acres in size (Table 2); the others are substantially smaller. The 
ponds that have been surveyed contain brook trout. 
The primary land use within the drainage is forestry. Route 201 parallels the stream 
about two miles to its west and a network of gravel roads provides access to sections of the 
stream. Cold Stream has been identified as important brook trout habitat and a source of brook 
trout in the upper Kennebec River, into which it flows. This assessment was conducted to 
quantify salmonid habitat, to assess the extent of stream degradation, to determine the actual and 
potential presence of illegally introduced smallmouth bass, and to determine the need to revise 
brook trout regulations. 
HISTORY OF USE 
Land and Water Development 
Fifteen minute series topographic maps from the early 1900's indicate the presence oflog 
driving dams at river miles1 4.9, 10.0, 11.3, and 13.2. These dams had completely deteriorated at 
1 River miles are measured upward from the mouth of the stream. 
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the time of the survey. Log driving typically resulted in stream degradation in the form of 
straightening, overwidened channels and the destruction of pools. 
Fisheries 
Other than surveys of the ponds within the watershed, very little fisheries work was done 
in the Cold Stream drainage prior to this assessment. The stream was electrofished in 2001 and 
the results are presented herein. 
Water Classification and Shoreland Zoning 
Cold Stream's water quality is designated Class AA by the Maine Department of 
Environmental Protection (DEP), its highest classification. Waters of this class are considered to 
be "outstanding natural resources and which should be preserved because of their ecological, 
social, scenic or recreational importance"2. Current land use regulations, established and 
administered by the Maine Land Use Regulation Commission (LURC), include riparian zones to 
"maintain water quality, plant, fish and wildlife habitat and in order to protect and enhance scenic 
and recreational opportunities". P-SL2 subdistricts apply within 75 feet of the normal high water 
marks of stream channels upstream from the point where such channels drain 50 square miles 
(which includes much of Cold Stream). Within P-SL2 Protection Subdivisions, two sets of 
clearcutting standards apply. Upstream of the point where they drain 300 acres or less, standards 
intended to prevent erosion and siltation apply. Downstream of this point, harvesting must meet 
the above standards and maintain shading of the surface waters. 
HABITAT QUALITY AND QUANTITY 
Season-long water temperatures were continuously recorded with recording thermometers 
at miles 1.9, 10.0 and 12. 7 from May to September, 2004. Temperatures of 68°F and less are 
considered to be ideal for brook trout and temperatures of 77°F and higher are considered to be 
lethal if they occur for extended periods of time (Raleigh 1982). Hourly water temperatures were 
highest in July and August when they averaged 63° Fat the lower site, 61°F at the middle site, 
2 MRSA Title 38 ARTICLE 4-A. 
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and 63°F at the upper site (Table 3). The maximum average monthly reading was 73.4°F, 
recorded at the lower site in July. Maximum water temperatures exceeded the preferred brook 
trout temperature of 68° 14 days at the lower site, 3 days at the middle site, and 3 days at the 
upper site (Table 4). These temperatures were only marginally high, and it is unlikely that trout . 
were forced to migrate to seek cooler water. At no time did water temperatures reach the lethal 
temperature of 77°F. Overall, water temperatures are nearly ideal for brook trout. 
Instantaneous water temperatures and other water quality parameters were also taken at 
Cold Stream in association with electrofishing (Table 5). These measurements confirm suitable 
water temperatures as well as oxygen and pH levels. 
During the summer of 2004, Cold Stream was surveyed to document the location, type, 
and abundance of fisheries habitat to determine biological characteristics of the brook trout 
population and to determine whether smallmouth bass - present in the Kennebec River - had 
migrated into the stream. Fishery Division staff and volunteers surveyed the stream by walking 
at an average rate of approximately 2 miles per day per 3 or 4-person team. Cold Stream was 
surveyed in two calendar days by 10 individuals. Information was summarized from data 
recorded at transects between the headwaters and the Kennebec River. Transects were generally 
spaced several hundred feet apart but were increased to several thousand feet where habitat 
features were consistent; field notes are included in Appendix 1. 
GEOMORPIDC ASSESSMENT 
Stream types were determined independently from the habitat survey by measurement of 
morphological characteristics at selected sites along the stream (Table 6; Figure 2) using the 
Rosgen Classification System (Rosgen 1996), a method of classifying stream channel reaches 
based on measurable characteristics (Appendices 2 & 3). For this report, the stream was 
classified to determine its broad morphological characterization and description. 
Level I analysis, which was determined from maps and aerial photographs, was used to 
determine broad categories (lettered from A through G) that describe the stream' s slope, 
sinuosity, entrenchment, and width/depth ratio. As an example, Class C describes a winding 
reach of stream characterized by riffles, pools, and point bars. Level II stream classification adds 
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a numeric substrate descriptor, graduated in size from bedrock (1) to silt (6). Additional Level II 
criteria include entrenchment ratio (width of the flood prone area at an elevation twice the 
maximum bankfull depth/bankfull width), width/depth ratio (ratio ofbankfull width/mean 
bankfull depth), sinuosity (stream length/valley length), and meander width ratio. Using this 
method, 13 river reaches and eight stream types were identified. Reaches were identified by GPS 
(UTM Zone 19 NAD 83 Conus) to aid in mapping and relocation. 
Channel and stream bank stability were assessed for most of the reaches (Table 7) using 
the Stream Reach Inventory and Channel Stability Evaluation (Pfankuch 1975). Four of the 
reaches rated 'Good'; one was 'Fair' ; and one was 'Excellent'. These ratings indicate that Cold 
Stream was stable throughout much of its length and had few eroding banks, multiple channels 
entrenched reaches, or aggraded gravel and sand bars. It was least stable near its mouth, where 
stream bank erosion potential and sediment supply were rated as "very high" and where recovery 
potential was rated "very poor." This reach was classified as stream type F (indicative of 
entrenchment, instability and degradation) and accounted for 2.88 miles or 17% of the total 
length of the stream surveyed. Value ranges for width/depth ratio and sinuosity for different 
types of non-degraded streams are provided by Rosgen. A comparison of observed vs. expected 
values for stream typing measurements (Table 8) indicates that several of the B reaches -
particularly those in the upper reaches of the stream - are over-widened, possibly as a result of 
log driving. 
The average width and depth of Cold Stream is 63 .9 and 1.6 feet respectively (Table 9). 
A third of the stream is covered by shade and 12 percent has shrub cover. Pools account for only 
0.2% of the stream's area; the lack of pools may limit the carrying capacity for adult brook trout. 
The substrate consisted primarily of 48% rubble (10-20 inches) and 44% cobble (2.5-10), which 
provide excellent brook trout nursery habitat (Table 10). Gravel (0.08-2.5 inches), which is 
important for spawning, made up only 1 % of the total area. However, small patches of gravel are 
spread throughout the stream and subsequently were not documented during survey. Given the 
amount of natural reproduction observed, it seems that lack of gravel for spawning is not a 
limiting factor to brook trout production. Ledge and boulder (20+ inches) substrate comprised 
the remainder of the substrate. 
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For streams that are not degraded, pool frequency for B streams is one per 4-5 bank.full 
widths and one per 5-7 bank.full widths for C streams (for example, for reach 7, which has an 
average bank.full width of 33 feet, we would expect to find a pool every 165-231 feet). At Cold 
Stream, three of the Breaches (5, 9, and 11) had far fewer pools than would be expected but 
reach 7 had the expected number of pools (Table 11 ). Reach 8, which is type C, also had fewer 
pools than expected. A lack of pools leaves adult brook trout vulnerable to predation and to the 
effects of warm water temperatures during summer months and encourages outmigration to 
search for more suitable habitat. 
In addition to pool frequency, we also measured area and depth. First-class pools are 
large (with a surface area> 9,000 ft. 2) and deep, second-class pools are of moderate size (2,000 -
9,000 ft. 2) and depth, and third-class pools are small (450 to 2,000 ft. 2), shallow, or both. First-
class pools accounted for only 12 % of the total number; second- and third-class pools accounted 
for 45 and 43 % of the total respectively (Table 12). The average maximum depth tended to be 
quite deep, ranging from 7.9 ft for class 1 pools to 4.3 ft for class 3 pools. 
The quantity and quality of juvenile and adult brook trout habitat in Cold Stream (Table 
13) was determined from Habitat Suitability Index models (Raleigh 1982), which ascribe 
numeric values to habitat requirements. For spawning habitat, presence of spawning-size gravel 
is included, but actual spawning sites were not determined. Variables for juvenile and adult 
habitat include water depth, cover, pool class, substrate size and type, and shade. Water quality 
and temperature are not limiting, so were not included in the evaluation. Listed values range 
from 0, which is unsuitable for brook trout, to 1, which represents ideal brook trout habitat. 
Resultant values indicate that all stream types of Cold Stream contain suitable habitat for both 
juvenile and adult brook trout. Seventy one percent of the area was rated as above average-to-
excellent (0.7-1) habitat for adult brook trout; 14% provided above average-to-excellent habitat 
for juveniles (Table 13; Figure 3). Stream types B3, C4, and F3 had the highest quality adult 
brook trout habitat and stream types B3 and C4 had the highest quality juvenile brook trout 
habitat. Stream type Bc2 had the lowest quality habitat for both adults and juveniles. The same 
data, summarized by reach, indicates that most of Cold Stream provides excellent brook trout 
habitat for both adults and juveniles throughout most of its length (Table 14). 
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HABITAT DEGRADATION AND POTENTIAL FOR RESTORATION 
Level II classification has several applications. To date we have used it to assess Cold 
Stream's sensitivity to disturbance (Table 15). These values indicate that only the C4 stream 
type, accounting for 10.5 % of the length of the stream, is very sensitive to disturbance. A 
summary of this information (Table 16) indicates that 65% of the river has a 'low' or 'very low' 
sensitivity to disturbance. Stream bank erosion potential and sediment supply are categorized as 
'very high' for only 27% of the stream's length. Furthermore, a summary of the recovery 
potential (Table 17) indicates that 73% of the stream's length has excellent recovery potential 
and that none fell within the 'very poor' category. 
Evidence of instability is limited to the lower reach of Cold Stream. However, the 
marked lack of pools throughout the stream suggests that log driving may have affected the 
stream in the past, and any habitat restoration efforts should be directed to the restoration of 
pools. 
STATUS OF THE BROOK TROUT FISHERY 
Several sites - at stream mile 1.9, 4.9, and 7.4 - were electrofished to determine species 
composition and abundance (Table 18). Only three fish species (brook trout, blacknose dace, and 
slimy sculpin) were sampled at Cold Stream. Abundance (number of brook trout of all sizes) 
averaged 4.8 per 100 yd2 at stream mile 4.9 (Table 19). This estimate is less than the statewide 
average of 17.2, and of comparable western Maine waters; however, two sample sites may not be 
representative of the stream as a whole and additional sampling is recommended. 
No landlocked salmon or smallmouth bass were sampled in Cold Stream despite their 
presence downstream in the Kennebec River. Bass, which are strong competitors with brook 
trout, may occupy the stream over time, however, and we propose to sample it periodically to 
determine the progress of their upstream movement. 
A total of 65 brook trout from Cold Stream were sampled and aged in 2001 and 2004. 
Most became of legal size at age II+ when they averaged 6.3 inches in length (Table 20). Growth 
rates and age frequencies were compared to brook trout sampled from the Cupsuptic River and 
South Bog Stream which have similar habitat, water temperatures, and species compositions but 
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more restrictive regulations (Tables 21 and 22). Cold Stream fish were about a half inch longer 
at age than the average of those from the other two waters and age frequencies were similar 
despite the disparity in regulations. 
As part of the Indian Pond Project Federal Energy Regulatory Commission (FERC) 
relicensing studies conducted by FPL Energy Maine Hydro (FPLE) biologists, several dozen 
brook trout were radio-tagged in the Kennebec River to determine the effects of flow regimes on 
these populations. Several of the tagged fish traveled up Cold Stream. 
• One brook trout (Age II+, 12.0 in., 11 oz.) tagged at Stand Up Rips (about a mile 
downstream of the Cold Stream confluence) on June 8, 2000, was located more than 3 
miles up Cold Stream on July 5. 
• Another brook trout (Age ID+, 11.7 in. , 12.3 oz.), located at Stand Up Rips on July 11, 
was 1.4 mile up Cold Stream on July 19, back at Stand Up rips on July 25, back at the 
mouth of Cold Stream on August 8, and was 200 yards from the confluence of the 
Kennebec on August 28. 
• The brook trout (Age II+, 12.0 in. , 10.6 oz.) that moved furthest up Cold Stream was 
tagged in the Kennebec at the Fishing Ledges (downstream of the Cold Stream 
confluence) on June 8. This fish was located more than three miles up Cold Stream on 
July 5 and 25. On August 2, 8, and 28, the fish was located 6 miles upstream of the 
Kennebec, having passed over the lower falls. It was located just downstream of this site 
in October. 
• A trout (Age II+, 11.3 in., 10.6 oz.) tagged in Cold Stream about 5 miles above the 
confluence of the Kennebec River on September 27 was in the same location on October 
4 but by October 14 had moved out of Cold Stream into the Kennebec. 
• Six brook trout redds were located in Cold Stream about 1,000 feet upstream of the 
Kennebec River in November of 1999; viable eggs were sampled from these redds in 
April of 2000. 
The information available for the Cold Stream brook trout population indicates that age structure 
is similar to that of comparable western Maine streams; growth is somewhat better, but 
abundance may be somewhat lower than for those waters. Telemetry information conducted by 
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FPLE indicates that brook trout from the Kennebec River migrate several miles up Cold Stream 
to spawn, confirming the belief that this stream is an important habitat component for brook trout 
that inhabit the upper Kennebec River. The brook trout that migrate between Cold Stream and 
the Kennebec River are substantially larger than those that remain in the stream (Table 23), 
indicating that they accrue greater growth in the river environment. 
It is not known at this time whether low brook trout abundance is real or is an aberration 
resulting from the small sample size. If brook trout numbers are indeed depressed, the cause may 
be due to overharvest resulting from general law regulations, degradation of adult brook trout 
habitat as manifested by loss of pools, or a combination of the two. Given the importance of the 
stream as a brook trout nursery, however, it seems prudent to impose more restrictive regulations 
that afford additional protection to spawning trout. To that end, we recommend that the 
following regulations be imposed from the mouth of the stream to the Capitol Road bridge (the 
lower 7.9 miles of the stream) to protect both resident and migrating brook trout during the pre-
spawning period: 
1. a season-long two-trout limit and; 
2. a catch and release restriction, artificial lures only, from August 15 to September 30. 
RECOMMENDATIONS 
• Conduct additional sampling to obtain more accurate estimates of brook trout abundance. 
• Impose regulations to protect spawning brook trout. 
• Investigate macroinvertebrate status to assess brook trout forage base. 
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Figure 1. Cold Stream watershed & location 
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Table 1. Lengths and drainage areas of Cold Stream and named tributaries. 
Name 
Cold Stream 
Mountain Brook 
Tomhegan Stream 
Length (mi) 
18.8 
4.7 
4.8 
Drainage area (mi2) 
46.8 
5.17 
10.5 
Table 2. Lakes and ponds within the Cold Stream drainage. Waters with missing information have not been 
surve ed. 
Size Maximum Principal 
Name Town (acres) depth (feet) fisheries 
Cold Stream Pond Parlin Pond Twp. 205 62 Brook trout 
Durgin Pond Johnson Mountain Twp. 15 9 Brook trout 
Snake Pond Parlin Pond Twp. 8 Brook trout 
Big Berry Pond Johnson Mountain Twp. 35 21 Brook trout 
Little Berry Pond Johnson Mountain Twp. 12 14 Brook trout 
Lone Jack Pond Johnson Mountain Twp. 15 8 Brook trout 
Mountain Pond #2 Johnson Mountain Twp. 2 Brook trout 
Markham Pond Johnson Mountain Twp. 5 Brook trout 
Flatiron Pond Chase Stream Twp. 5 
Tobey Pond Johnson Mountain Twp. 20 40 Brook trout 
Wilson Hill Pond West Forks Pit. 18 
Little Wilson Hill Pond Johnson Mountain Twp. 20 
Campstove Pond Johnson Mountain Twp. 10 4 None 
Table 3. Monthly averages of water temperatures (0 F) recorded at three sites on Cold Stream, 2004. 
Month 
Site Statistic May June July August September 
Upper Minimum 45 55 55 47 
(Mile Mean 57 63 63 57 
12.7) Maximum 66 68 68 63 
Middle Minimum 44 45 54 53 46 
(Mile Mean 51 57 61 61 56 
10.0) Maximum 62 68 70 69 64 
Lower Minimum 46 47 55 53 46 
(Mile Mean 52 58 63 63 56 
1.4) Maximum 63 70 73 70 65 
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Table 4. Summary of water temperatures, Cold Stream, July and August only, 2004. 
Number of days in July and August that: 
Daily mean Min. temperature Mean temperature Max. temperature 
Site temp °F GE 68°F GE 77°F GE 68°F GE 77°F GE 68°F GE 77° F 
Upper 62 0 0 0 0 3 0 
Middle 61 0 0 0 0 3 0 
Lower 63 0 0 0 0 14 0 
Table 5. Cold Stream water quality values taken in conjunction with electrofishing. 
Location Water Oxygen Alkalinity Conductivity 
Date (river mile) temperature (°F) (ppm) pH ( millieguivalents/L) CµS/cm) 
8/23/2002 0.76 69 7.4 6.4 6 49 
9/3/2004 4.9 57 9.9 6.8 7 31 
9/13/2005 4.9 61 10.7 6.9 5 31 
Table 6. Determination of Level II stream reach classifications. Measurements in feet. Reaches begin at the 
headwaters (river mile 17.8) of the stream and move to the mouth at the Kennebec River. 
Flood Entrench- Width/ Predominant 
Reach River Bankfull Mean prone ment depth channel Stream 
Reach length mile3 width depth width ratio ratio Slope Sinuosity material type4 
2.9 
2 0.1 14.7 >0.10 Bedrock Ala+ 
3 0.7 14.6 48 0.6 73.8 1.53 84.6 0.019 1.24 Cobble B3c 
4 1.2 
5 0.2 12.6 >0.10 Bedrock Ala+ 
6 2.4 10.5 40 1.13 61.2 1.5 35.7 0.031 1.25 Cobble B3 
7 1.8 10.0 30 1.9 >2.2 15.6 0.008 1.26 Gravel C4 
8 2.1 7.5 46 1.0 65.0 1.41 45.1 0.016 1.25 Gravel B4c 
9 0.1 6.3 >0.10 Bedrock Ala+ 
10 1.9 4.9 26 1.3 55.2 2.13 19.3 0.006 1.24 Gravel B4c 
11 0.8 4.0 45 1.4 62.0 1.38 32.1 0.011 1.39 Boulder B2c 
12 0.1 3.7 >0.10 Bedrock Ala+ 
13 0.2 3.6 46 1.6 60.6 1.33 29.2 0.022 1.11 Boulder B2 
14 3.3 1.9 46 1.4 53.3 1.16 33.5 0.009 1.24 Cobble F3 
3 Classification location. 
4 Small letters indicate a subgroup of major stream types determined by slope variability. 
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Figure 2. Cold Stream Reaches with 
Rosgen Classifications 
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Table 7. Pfankuch channel stability rating, Cold Stream. 
Pfankuch rating 
Reach River mile Stream type numeric adjective 
3 14.6 Bc3 42 Good 
6 10.5 B3 43 Good 
7 10.0 C4 42 Excellent 
8 7.5 Bc4 45 Good 
13 3.6 B2 47 Fair 
17 
Table 8. Comparison of observed vs. expected range and average values. Rosgen stream classification. Values in bold lie outside of the expected range. 
River Stream Entrenchment ratio Width/depth ratio Slope Sinuosity 
Reach mile type Range Average Observed Range Average Observed Range Average Observed Range Average Observed 
3 14.6 B3c 1.4-1.52 1.59 1.53 11.7-38 18.78 84.6 0.002-0.04 0.028 0.019 1.2-1.6 1.32 1.24 
6 10.5 B3 1.4-2.05 1.59 1.50 11.7-38 18.78 35.7 0.02-0.04 0.028 0.031 1.2-1.6 1.32 1.25 
7 10.0 C4 2.7-31.7 5.26 >2.2 13.5-75 29.28 15.6 0.001-0.0184 0.0045 0.008 1.43-2.8 1.92 1.26 
8 7.5 B4c 1.4-2.17 1.63 1.41 11-37 16.6 45.1 0.0003-0.02 0.019 0.016 1.2-1.7 1.38 1.25 
10 4.9 B4c 1.4-2.17 1.63 2.13 11-37 16.6 19.3 0.0003-0.02 0.019 0.006 1.2-1. 7 1.38 1.24 
11 4.0 B2c 1.23-2.05 1.55 1.38 12-39 20.4 32.1 0.002-0.199 0.030 0.011 1.1-1.6 1.30 1.39 
13 3.6 B2 1.23-2.05 1.55 1.33 12-39 20.4 29.2 0.002-0.103 0.030 0.022 1.1-1.6 1.30 1.11 
14 1.9 F3 1.0-1.37 1.18 1.16 12-84 28.2 33.5 0.001-0.014 0.005 0.009 1.5-2.0 1.74 1.24 
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Table 9. Cold Stream habitat characteristics for surveyed reachs. Measurements in ft. and ft2 • 
Stream Mean Cover(%) Area 
Reach type length width depth shade shrub stream pool 
3 B3 46,454 48.6 1.2 51 14 2,257 ,664.4 1,117 
5 Ala+ 1,000 63 .2 1.4 30 20 63,200.0 263 
6 B3 3,909 62.3 1.6 9 16 243,530.7 149 
7 C4 9,523 56.1 1.4 28 12 534,240.3 1,219 
8 B4c 500 56.1 1.6 70 5 28,050.0 230 
9 Ala+ 1,500 66.6 2.8 63 99,900.0 1,008 
10 B4c 7,200 95.3 1.4 4 1 14 686,160.0 650 
11 B2c 4,589 80.5 1.3 23 13 369,414.5 
12 Ala+ 440 60.0 30 10 26,400.0 720 
13 B2 350 43.2 1.5 10 5 15,120.0 
14 F3 15,230 70.5 1.3 24 15 1,073,715.0 3,127 
All All 90,695 63.9 1.6 34 12 5,397 ,394.9 
Table 10. Area (ft. 2) of Cold Stream dominant substrate for surveyed reaches. 
Dominant Dominant 
Reach substrate Area Percent Reach substrate Area Percent 
3 Boulder 38,760 3 11 Boulder 24,225 5 
Rubble 628,938 56 Rubble 382,068 76 
Cobble 452 ,980 40 Cobble 67,550 13 
Gravel 27,250 5 
5 Boulder 15 ,120 100 
12 Rubble 110,994 55 
6 Ledge 26,400 100 Cobble 136,071 45 
7 Boulder 31 ,883 9 13 Cobble 63 ,200 100 
Rubble 188,911 50 
Cobble 154,480 41 14 Boulder 11,631 50 
Rubble 9,948 43 
8 Rubble 46,800 10 Cobble 1,758 8 
Cobble 408,890 90 
All Ledge 66,400 2 
9 Ledge 40,000 40 Boulder 121,619 4 
Rubble 31 ,300 31 Rubble 1,427,009 48 
Cobble 28 ,600 29 Cobble 1,313,529 44 
Gravel 27,250 1 
10 Rubble 28,050 100 All 2,955,807 
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Table 11. Pool freguency~ Cold Stream. 
Number Stream Distance Bankfull widths between 12ools 
Reach Rosgen class of12ools length between 12ools observed ex12ected 
3 B3 14 46,454 3,318 68 4-5 
6 B4 1 3,909 3,909 63 4-5 
7 C4 9 9,523 1,058 19 5-7 
8 B4c 2 500 250 4 4-5 
10 B4c 5 7,200 1,440 15 4-5 
Table 12. Pool characteristics by Reach, Rosgen stream tyQe, and 12001 class, Cold Stream. 
Reach Stream tyQe Pool class No. 12ools Area (ft2) Max. de12th 
3 B3 3,290 6.2 
2 11 6,124 
3 2 1,755 4.3 
6 B4 2 1,488 5 
7 C4 2 2 10,200 
3 7 1,986 3.3 
8 B4c 3 2 2,300 3.9 
10 B4c 2 2 2,500 5.2 
14 F3 3 10,475 5.6 
2 5 18, 183 4.4 
3 3 2,616 4.2 
All 1 4 13,765 6.2 
2 21 38,495 5.2 
3 14 8,657 4.3 
All 39 60,917 
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Table 13. Brook trout habitat (ft. 2) by reach, rank, section, and life stage, Cold Stream. 
Stream Life stage 
Reach type Rank Adult Juvenile s . 5 pa wrung 
3 B3c 0.3 3,475 1,632 
0.4 1,885 
0.5 4,900 
0.6 14,700 37,323 
0.7 71 ,850 24,584 
0.8 66,930 5,944 
0.9 68,625 
1.0 17,850 
All 250,215 69,483 0 
5 Ala+ 0.3 117,716 
0.5 92,741 
0.6 632,000 
All 632,000 210,457 0 
6 B4 0.3 271 ,895 
0.4 291 ,612 
0.5 485 ,000 
0.6 859,620 259,219 
0.7 347,592 
0.8 778,435 
All 2,470,647 822,726 0 
7 C4 0.5 315,684 
0.6 1,377,228 
0.7 1,482,008 557,276 
0.8 3,601 ,813 209,291 
0.9 2,006,000 
1.0 296,000 
All 7,385,821 2,459,479 27,250 
8 B4c 0.8 186,813 
1.0 561 ,000 
All 561,000 186,813 0 
9 Ala+ 0.6 228,438 
0.8 208,458 
0.9 686,000 
1.0 626,000 
All 1,312,000 436,896 0 
5 Presence of gravel or pea gravel; actual value/use as spawning habitat not determined. 
21 
Table 13. Brook trout habitat (ft. 2) by reach, rank, section, and life stage, Cold Stream (con' t). 
Stream Life stage 
Reach type Rank Adult Juvenile Spawning 
10 B4c 0.3 892,373 
0.5 2,068,800 808,391 
0.6 1,436,000 626,540 
0.7 1,286,600 
0.8 1,884,000 155,844 
0.9 511 ,000 
1.0 270,500 
All 7,456,900 2,483,148 0 
11 B2c 0.3 514,418 
0.5 424,800 210,864 
0.6 1,753 ,225 524,379 
0.8 1,574,712 
All 3,752,737 1,249,661 0 
12 Ala+ 0.5 528,000 
0.6 528,000 
All 528,000 528,000 0 
13 B2 0.8 151,200 
14 F3 0.3 121,878 
0.4 331 ,002 
0.5 481 ,118 
0.6 2,186,800 2,406,251 
0.7 5,621 ,380 391 ,608 
0.8 2,222,600 
0.9 1,176,000 
All 11,206,780 3,731,857 0 
All All 0.3 3,475 1,919,912 
0.4 1,885 622,614 
0.5 3,511,500 1,908,798 
0.6 6,882,345 5,987,378 
0.7 8,809,430 973,468 
0.8 10,128,490 766,350 
0.9 4,447,625 0 
1.0 1,771,350 0 
All 35,556,100 12,178,520 27,250 
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Figure 3. Cold Stream Reaches with 
HSI values 
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Table 14. Percent of area by stream type that provides good-to-excellent habitat for different life stages of brook 
trout Cold Stream. 
Reach length Life stage 
Reach Stream type River mile in miles Adult Juvenile 
3 B3 8.38-17.18 8.80 96 98 
5 Ala+ 8.19-8.38 0.19 100 0 
6 B4 7.45-8.19 0.74 80 32 
7 C4 5.65-7.45 1.80 100 87 
8 Bc4 5.55-5.65 0.09 100 100 
9 Ala+ 5.27-5.55 0.28 100 100 
10 Bc4 3.90-5.27 1.36 72 32 
11 Bc2 3.03-3.90 0.87 89 42 
12 Ala+ 2.95-3.03 0.08 0 100 
13 B2 2.88-2.95 0.07 100 
14 F3 0-2.88 2.88 100 75 
All 17.16 90 63 
Table 15. Summary of Cold Stream stream types and sensitivity to disturbance. 
Sensitivity Stream bank 
Number of: Percent to erosion Sediment Recovery 
Stream type feet miles of total disturbances potential supply potential 
Ala+ 2,940 0.55 3.2 Very low Very low Very low Excellent 
B2, B2c 4,939 0.94 5.5 Very low Very low Very low Excellent 
B3 50,363 9.54 55.6 Low Low Low Excellent 
B4c 7,700 1.45 8.4 Moderate Low Moderate Excellent 
C4 9,523 1.80 10.5 Very high Very high High Good 
F3 15,230 2.88 16.8 Moderate Very high Very high Poor 
All 90,695 17.16 100 
Table 16. Summary of sensitivity-to-disturbance indices, Cold Stream, by feet and (percent). 
Cate o 
Index Extreme Very high High Moderate Low Very low 
Sensitivity to 0 9,523 0 22,930 50,363 7,879 
disturbances (11) (25) (56) (9) 
Streambank erosion 0 24,753 0 0 58,063 7,879 
potential (27) (64) (9) 
Sediment supply 0 15,230 9,523 7,700 50,363 7,879 
(17) (11) (8) (56) (9) 
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Table 17. Summary ofrecovery potential index, Cold Stream, by feet and (percent). 
Category 
Index Excellent Very good Good Moderate Poor 
Recovery potential 65,942 9,523 15,230 
(73} (O} (11} (O} (17} 
Table 18. Fish species occurrence, Cold Stream. 
Common name Scientific name Sampled at river mile: 
Brook trout 
Blacknose dace 
Slimy sculpin 
Salvelinus fontinalis 
Rhinichthys atratulus 
Cottus cognatus 
1.9, 4.9, 7.4 
1.9, 4.9, 7.4 
1.9 
Table 19. Comparative abundance of brook trout sampled from similar western Maine waters. 
Population estimate 
River Area Sublegals6 Adults 
Water Year mile (ft2} No. No/100 yd2 No. No/100 yd2 No. 
Cold Stream 2004 4.9 6,847 12±12 1.6±1.6 23±11 3.0±1.5 34±17 
2005 4.9 6,847 34±3 4.5±0.4 5±0 0.7±0 39±2 
All 3 2 
Cupsuptic 1996 18.7 6,707 42±6 4.6±6 3±1 0.4 46±28 
River 1997 18.7 6,707 46 6.2 4±0 0.5 50 
1999 14.0 6,280 45 6.4 4±0 0.6 51 
All 6 0.5 
South Bog 1990 4.2 10,998 88 7.2 11±9 0.9 99 
Stream 1991 4.2 10,998 67 5.5 1±0 0.1 68 
1992 4.2 10,998 143 11.7 6±1 0.5 150 
1993 4.2 10,998 44 3.6 1±0 0.1 45±13 
All 7 0.4 
Table 20. Mean lengths (in.} and weights (oz.} of Cold Stream brook trout. 
6 Less than 6 inches in length. 
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Very poor 
(O} 
All 
All/lOOyd2 
4.5±2.2 
5.1±0.3 
5 
6.2±3.8 
6.7 
7.3 
7 
8.1 
5.6 
12.3 
3.7±1.1 
7 
Date A e 
River mile sampled Statistic O+ I+ II+ 
4.9 9/19/2001 Length 2.9±0.1 4.8±0.1 5.9±0.2 
Weight 0.2±0 0.6±0.04 1.4±0.2 
Condition7 0.900±0.077 0.999±0.044 1.132±0.047 
Number 14 11 8 
1.9, 4.9, 7.4 9/2/2004 Length 3.4±0.1 5.2±0.1 7.0±0.5 
(Pooled Weight 0.2±0.03 0.9±0.07 2.2±0.5 
sample from Condition 0.960±0.081 1.100±0.029 1.198±0.045 
3 sites) Number 8 18 6 
4.9 9/13/2005 Length 3.0±0.1 5.9±0.1 
Weight 0.2±0.1 1.3±0.1 
Condition 1.030±0.028 1.104±0.036 
Number 33 5 
All All Length 3.0±0.01 5.2±0.1 6.3±0.2 
Weight 0.2±0.01 0.9±0.06 1.7±0.24 
Condition 1.011±0.027 1.068±0.023 1. 170±0.034 
Number 55 34 14 
Table 21. Fishing regulations of several western Maine brook trout waters. 
Water Length limit (in.) Bag limit Gear restrictions Other 
Cascade Stream 6 5 Fly fishing only 
Cold Stream 6 5 None General law 
Cupsuptic River 6 5 Fly fishing only lfish bag limit after August 15 
South Bog Stream 8 5 Fly fishing only Upper section catch and release only 
7 Weight in grams( 105)/(Length in mm )3 
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Table 22. Mean lengths (in.) and weights (oz.) of brook trout sampled in western Maine streams with habitats and 
species compositions similar to those of Cold Stream. 
A e 
Stream Year Statistic O+ I+ II+ 
Cupsuptic 1997 Length 4.3±0.1 5.5±0.2 
River Weight 0.5±0.03 1.1±0.1 
Condition8 1.09±0.02 1.11±0.03 
Number 13 12 
1999 Length 2.9±0.1 4.7±0.1 6.5±0.2 
Weight 0.1±0.02 0.6±0.06 1.6±0.17 
Condition 0.96±0.08 1.10±0.03 1.20±0.05 
Number 10 14 5 
South Bog 2001 Length 2.2±0.04 3.7±0.1 5.5±0.2 
Stream Weight 0.1±0.004 0.2±0.02 0.8±0.1 
Condition 1.13±0.12 0.84±0.03 0.82±0.03 
Number 15 16 6 
All All Length 2.5±0.1 4.2±0.1 5.8±0.2 
Weight 0.1±0.01 0.4±0.03 1.1±0.10 
Condition 1.05±0.09 0.95±0.02 1.02±0.03 
Number 25 43 23 
Table 23. Sizes of Cold Stream brook trout implanted with radio telemetry tags. 
Age 
II+ 
III+ 
Length (in.) 
12.0 
11.3 
11.7 
Weight (oz.) 
10.6 
10.6 
12.3 
III+ 
7.3 
1.8 
0.81 
7.3 
1.8 
0.81 
1 
8 Condition is determined as follows: K = W(105)/L3, where K =condition; W =weight in grams; and L =length in 
millimeters. 
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Appendix 1. Field notes, Cold Stream survey. 
Cumulative River GPS location 
Transect Reach Length Length mile UTMX UTMY Comments 
1 3 0 0 17.18 0419322 5034939 Begin survey 80 ' below falls 
2 3 500 500 17.09 0419262 5034815 
3 3 1,000 1,500 16.90 0419158 5034676 
4 3 1,500 3,000 16.61 0419065 5034573 
5 3 2,000 5,000 16.23 0418937 5034484 
6 3 2,500 7,500 15.76 0418845 5034348 
7 3 3,000 10,500 15.19 0418751 5034214 
8 3 3,500 14,000 14.53 0418679 5034036 
9 3 4,000 18,000 13.77 0418587 5033980 
10 4 4,500 22,500 12.92 0418502 5033842 
11 4 4,954 27,454 11.98 0418445 5033738 End survey section 1, 
12 4 500 27,954 11.89 0418380 5033608 Mountain Brook 
13 4 1,000 28,954 11.70 0418432 5033408 
14 4 1,500 30,454 11.41 0418488 5033298 
15 4 2,000 32,454 11.03 0418497 5033139 
16 4 2,500 34,954 10.56 0418517 5032971 
17 4 3,000 37,954 9.99 0418550 5032834 Trib 14°C 
18 4 3,500 41 ,454 9.33 0418604 5032688 
19 4 4,000 45,454 8.57 0418518 5032578 
20 4 500 45,954 8.48 
21 4 500 46,454 8.38 
22 5 500 46,954 8.29 3.5 ' drop 
23 5 500 47,454 8.19 
24 6 500 47,854 8.12 Thermometer site 
25 6 510 48,464 8.00 End survey section 2; 
26 6 626 49,090 7.88 0418908 5031934 Capitol Rd 
27 6 600 49,690 7.77 0418969 5031817 
28 6 535 50,225 7.67 0418962 5031668 Remnants of log driving dam 
29 6 160 50,385 7.64 0418994 5031543 
30 6 810 51 ,195 7.48 0419024 5031382 
31 6 161 51 ,356 7.45 0419116 5031162 
32 7 602 51 ,958 7.34 0419125 5031102 
33 7 124 52,082 7.32 0419137 5030935 
34 7 1,000 53 ,082 7.13 0419145 5030885 
35 7 1,000 54,082 6.94 0419345 5030734 
36 7 1,000 55,082 6.75 0419560 5030478 2 ledge drops 
37 7 1,000 56,082 6.56 0419717 5030277 Main stem 14 °C 
38 7 947 57,029 6.38 0419886 5029997 Ledge drops; possibie barrier 
39 8 850 57,879 6.22 0420023 5029791 End survey section 3 
40 8 500 58,379 6.12 0420484 5029420 
41 8 500 58,879 6.03 0420571 5029304 
42 8 500 59,379 5.93 0420646 5029173 
43 8 500 59,879 5.84 0420793 5029067 
44 8 500 60,379 5.74 0420940 5029130 
45 8 500 60,879 5.65 0421069 5029093 
46 9 500 61 ,379 5.56 0421120 5028970 4' drop 
47 9 500 61 ,879 5.46 0421141 5028981 15 ' drop; barrier 
48 10 500 62,379 5.37 
Appendix 1. Field notes~ Cold Stream survey ( con' t). 
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Cumulative River GPS location 
Transect Reach Length Length mile UTMX UTMY Comments 
49 10 500 62,879 5.27 
50 10 500 63 ,379 5.18 
51 10 500 63,897 5.08 0421670 5028490 
52 10 500 64,379 4.99 0421834 5028445 
53 10 500 64,879 4.89 0421955 5028373 
54 10 500 65,379 4.80 0422078 5028301 
55 10 500 65,879 4.70 0422351 5028180 
56 10 500 66,379 4.61 0422450 5028137 
57 10 500 66,879 4;51 0422567 5028156 
58 10 500 67,379 4.42 0422677 5028260 
59 10 500 67,879 4.32 0422798 5028391 
60 10 600 68,479 4.21 End survey section 4 
61 10 800 69,279 4.06 
62 10 800 70,079 3.91 
63 11 800 70,879 3.76 
64 11 800 71 ,679 3.60 
65 11 800 72,479 3.45 
66 11 585 73 ,064 3.34 End survey section 5 
67 11 1,000 74,064 3.15 0423680 5028365 
68 11 604 74,668 3.04 0423754 5028082 
69 12 440 75,108 2.95 0423816 5027966 3 step falls , total 3 5'; largest 
70 12 350 75,458 2.89 0423943 5027908 drop 10 ' 
71 14 1,000 76,458 2.70 0423990 5027828 
72 14 1,000 77,458 2.51 0424092 5027529 
73 14 1,000 78,458 2.32 0424030 5027254 
74 14 1,000 79,458 2.13 0424221 5027013 
75 14 1,000 80,458 1.94 0424433 5026823 
76 14 1,000 81 ,458 1.75 0424610 5026594 
77 14 1,000 82,458 1.56 0424854 5026440 
78 14 430 82,888 1.47 0424981 5026223 End survey sect. 6; 
79 14 600 83 ,488 1.36 0424967 5026102 thermometer site 
80 14 600 84,088 1.25 0424822 5025931 
81 14 600 84,688 1.14 0424974 5025724 
82 14 600 85,288 1.02 0424977 5025740 
83 14 600 85,888 0.91 0425114 5025723 
84 14 600 86,488 0.80 0425225 5025536 
85 14 600 87,088 0.68 0425183 5025364 
86 14 600 87,688 0.57 0425264 5025202 
87 14 600 88,288 0.45 0425291 5025011 
88 14 600 88,888 0.34 0425366 5024866 
89 14 600 89,488 0.23 0425330 5024576 
90 14 600 90,088 0.11 0425463 5024484 
91 14 600 90,688 0 0425526 5024405 End survey sect. 7 at river 
Appendix 2. Description of level I stream types from Rosgen Stream Classification that specify pool spacing. 
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Pool Width/depth 
Stream type Gradient(%) Profile spacing Entrenchment ratio Sinuosity 
B 2-4 Riflle, rapids 4-5 1.4-2.2 >12 >1.2 
c <2 Riflle/pool, 5-7 >2.2; well >12 >1.4 
point bars defined 
Appendix 3. Description of level II stream types from Rosgen Stream Classification, 1996. 
Numeric descriptor 2 3 4 5 6 
Channel material bedrock boulders cobble gravel sand silt/clay 
Size <80 in 10.1-80 in 2.5-10.1 in 0.08-2.5 in 0.062-0.125 mm <0.062 
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This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishi'ng and 
boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also nam~d for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the L1Sers. _,. Briefly, 
anglers and boaters are responsible for payment of .fisbing taCkle excis·e 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Depart:ment 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
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